NRSF silencing induces neuronal differentiation of human mesenchymal stem cells.
Mesenchymal stem cells (MSCs) are multipotent cells that have the potential to differentiate into the neuronal cell lineage. Here, we describe the highly efficient and specific induction of cells with neuronal characteristics, without glial differentiation, from human bone marrow-derived mesenchymal stem cells by NRSF silencing. Cells that have the characteristics of MSCs were obtained from human bone marrow. Lentiviral vectors were used to deliver small interference NRSF RNA (siNRSF) into MSCs. After being infected with lentivirus containing siNRSF, MSCs were successfully induced to differentiate into neuronal cells, which exhibited neuron-like morphology and formed nissl bodies. These differentiated cells expressed multiple neuron-specific genes including brain-derived neurotrophic factor (BDNF), neurogenin 1 (NGN1), neuron-specific enolase (NSE), synaptophysin (SYP), and neuron-specific growth-associated protein (SCG10), as well as expressing mature neuronal marker proteins, such as beta-tubulin III, NSE, microtubule-associated protein type 2 (MAP-2), and neurofilament-200 (NF-200), yet did not express the glial markers glial fibrillary acidic protein (GFAP) and oligodendrocyte transcription factor 2 (Olig2), as verified by immunofluorescence staining. The whole cell patch-clamp technique recorded TTX-sensitive Na(+) currents and action potential from these differentiated cells. Thus, our results demonstrate that NRSF silencing can activate some neuronal genes and induce neuronal differentiation of mesenchymal stem cells.